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Winter Moth and Cranberry! 
Scale Insects 
MRL’s, Residues, and Restrictions 
Thanks to 
Robert D. Childs and Joe Elkington 
Plant, Soil, and Insect Sciences Dept. 
University of Massachusetts, Amherst 
Martha Sylvia  
Entomology Lab 






lay eggs and die 
Eggs over-winter, 
larvae hatch early 
spring  -  April 
Larvae feed all 
spring and pupate 
in late May 
Pupae in soil all 
summer and fall until 
adult emergence 
Slide courtesy of Dr. Joseph Elkinton 
Winter Moth:  where did it come from? 
•  Native to Europe 
–  including England 
•  Has been in Nova Scotia 
for decades 
–  (1949)  in apples and oaks 
•  British Columbia 
(Vancouver 1976) 
•  Only other finds in USA:  
–  Washington state and 
Oregon 
–  in commercial blueberries 
•  Now, well-established in 
eastern MA and RI 
Winter moth mDNA 
Bruce  spanworm 
mDNA 
Initially, the hardest hit areas 
were in Eastern Massachusetts, 
especially southeastern MA, 
including Cape Cod. 
The winter moth’s known range in 
Massachusetts and beyond is now much 
better understood due to the extensive 
pheromone trapping that has been 
orchestrated by Dr. Joseph Elkinton at the 
University of Massachusetts, Amherst. 
Winter moth mDNA 






•  Rhode Island 	

•  NH, SE CT 	

































•  Polyphagous  (feed on many host plants) 
Cyzenis	  albican	  
•  A	  parasi2c	  fly	  specific	  only	  	  
	  	  	  	  to	  winter	  moth	  
•  The	  fly	  sprays	  2ny	  “micro-­‐eggs”	  on	  leaves	  that	  are	  
eaten	  by	  the	  winter	  moth	  caterpillar	  during	  the	  
spring.	  
•  When	  the	  eggs	  are	  consumed,	  along	  with	  leaves,	  the	  
eggs	  hatch	  inside	  the	  caterpillar	  and	  the	  larvae	  
consume	  the	  caterpillar	  from	  within,	  eventually	  
causing	  the	  moth	  to	  die.	  
•  The	  fly	  pupates	  inside	  the	  carcass	  of	  the	  caterpillar	  
and,	  the	  following	  spring,	  emerges	  as	  an	  adult	  fly	  to	  
mate	  and	  begin	  the	  cycle	  again	  

Parasite	  Update	  
•  Joe	  Elkinton	  (UMass	  Amherst)	  
•  showing	  effec2veness	  
•  based	  on	  experiences	  in	  mari2me	  Canada	  
•  Expected	  crash	  in	  popula2on…	  
•  BUT,	  in	  the	  mean2me….	  






 UNDER THE  
MICROSCOPE – 2 MM 
MARCH APRIL MAY 
FROST BEGINS 
Winter Moth  
on BB 







Most have  
pupated 








 EAT SIZE   4/27-30 4/30-5/1 
 1 bud 2 4 2 dead 0 
4 6 2 dead 3 2 dead 
2 buds 6 9 1 dead 8 
8 10 1 dead 7 
3 buds 10 3 9 
12+ 2 8 ½” 
Winter Moth 
“Cranberry Eating Trial” 
¼” 





End	  of	  April,	  beginning	  of	  May	  
	  Medium	  Dunkin	  Donuts	  coffee	  cup	  
WINTER MOTH Management 
•  Sampling is difficult 
•  Hard to detect when small 
•  Very similar to black-headed 
fireworm when tiny! 





Winter moth is a green spanworm. 
Winter moth is an inchworm. 
Winter moth is a geometrid. 
Winter moth is Operophtera brumata.  
Scale	  Insects	  
•  Two	  cases	  of	  out	  outbreaks	  in	  MA	  cranberry	  
–  	  2	  different	  species	  
Dearness Scale       Cranberry Scale 
Scale	  Insects	  
•  Scale	  are	  2ny	  parasi2c	  insects	  that	  
adhere	  to	  plants	  and	  live	  off	  the	  plant's	  
sap	  
•  They	  look	  like	  bumps	  on	  the	  plant's	  stem	  
and	  are	  oWen	  mistaken	  for	  a	  disease	  	  
Scale	  Insects	  
•  Adult	  female	  scale	  are	  immobile	  and	  
permanently	  aXach	  to	  the	  plant	  
•  They	  secrete	  a	  waxy	  coa2ng	  for	  
defense	  that	  looks	  like	  a	  fish	  scale,	  
thus	  the	  name	  
Scale	  Insects	  
•  There	  are	  2	  kinds	  of	  scale	  
– Armoured	  and	  soW	  bodied	  scales	  
•  Most	  species	  of	  armored	  scales	  overwinter	  
as	  eggs	  beneath	  the	  female	  cover	  
Armored	  scales	  
•  Females	  produce	  
eggs	  
•  In	  spring,	  eggs	  
hatch	  into	  2ny	  
mobile	  crawlers	  
which	  migrate	  to	  
new	  feeding	  sites	  	  
•  Crawlers	  seXle	  aWer	  a	  
few	  days,	  insert	  their	  
mouthparts	  in	  the	  
plant,	  and	  begin	  to	  
feed.	  
•  They	  secrete	  a	  
protec2ve	  cover	  and	  
lose	  their	  legs	  
•  Large	  popula2ons	  can	  
build	  up	  before	  plants	  
begin	  to	  show	  visible	  
symptoms	  
San	  Jose	  Scale	  
•  tree	  fruit	  pest	  
•  most	  widely	  distributed	  
and	  most	  destruc2ve	  
scale	  insect	  pest	  of	  fruit	  
trees	  
Diaspidiotus perniciosus  

•  In	  1952	  Franklin	  reported	  6	  different	  species	  
of	  scale	  insects	  in	  MA	  
•  Reported	  in	  WI	  	  
– 2005	  Dearness	  Scale	  WI	  
•  Reported	  in	  western	  growing	  regions	  
– 2007	  Dearness	  Scale	  BC	  
Scale	  Insects	  
Dan Mahr, University of Wisconsin 
1971	  Wisconsin	  
•  Crawlers,	  newly	  hatched	  and	  mobile	  
immatures	  of	  the	  scale,	  ac2ve	  mid-­‐June	  
•  Stagger	  emergence	  to	  late	  June	  
•  Tiny	  orange/yellow	  
crawlers	  disperse	  
•  SeXles,	  begins	  
feeding,	  produces	  
new	  shell	  in	  2-­‐4	  days	  

Management	  
•  Dormant	  oils	  suffocate	  scales	  
•  Growth	  regulator	  possibili2es	  
•  New	  2pworm	  compound	  should	  hit	  scale	  
Management	  
•  Scale	  insects'	  waxy	  covering	  makes	  them	  quite	  
resistant	  to	  pes2cides,	  which	  are	  only	  
effec2ve	  against	  the	  first-­‐instar	  nymph	  
crawler	  stage.	  
IN	  JUNE	  DURING	  BLOOM	  
•  DIAZINON	  
•  LORSBAN	  
MRL’s,	  Residues,	  	  
and	  Restric2ons	  
Marty	  Sylvia	  
UMass	  Cranberry	  Sta2on	  
What	  are	  MRL’s	  
•  MRL	  =	  Maximum	  Residue	  Limits	  (MRL)	  
•  Same	  as	  tolerance	  but	  in	  foreign	  countries	  
•  Amount	  of	  residue	  that	  is	  ok	  on	  harvested	  crop	  
•  number	  expressed	  in	  parts	  per	  million	  (ppm)	  
•  US	  Market	  vs	  Interna2onal	  Markets	  
What’s	  being	  done?	  
•  CMC	  subcommiXee	  
–  Iden2fies	  important	  compounds	  from	  a	  list	  of	  
those	  that	  are	  not	  harmonized	  
– CI,	  CMC,	  Researcher	  and	  Handlers	  
•  CMC	  hired	  Bryant	  Chris2e	  Inc.	  
–  “Bryant	  Chris2e	  Inc.	  helps	  companies	  and	  organiza2ons	  open,	  access,	  and	  
expand	  interna2onal	  markets.	  	  We	  focus	  on	  the	  agricultural,	  food,	  and	  beverage	  
sectors.”	  
– works	  on	  the	  poli2cal	  nego2a2ons	  to	  achieve	  
harmoniza2on	  
Handlers	  have	  implemented	  restric2ons	  
Domes2c	  vs	  Export	  Fruit	  
	  	  	  	  	  	  	  	  	  	  	  	  	  OceanSpray	  	  
	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Decas	  
	  	   	   	  CoX	  
	   	  Clement	  Pappas 	  	  
Restric2ons	  2012	  
•  OS,	  All	  MA	  =	  Export	  Processed	  =	  Incen2ve	  
•  BUT	  Many	  Restric2ons	  
– No	  Quinclorac	  or	  Princep	  
– No	  Maneb	  
– No	  Belay	  
– No	  Oberon,	  Rimon	  or	  Assail	  
– No	  Orthene	  or	  Lorsban	  aWer	  6/22	  
– No	  Bravo	  or	  Altacor	  aWer	  7/15	  
– No	  Sevin	  aWer	  8/1	  
–  No	  Quinstar	  (quinclorac),	  but	  US	  ok!	  
–  No	  Belay	  (clothianidin)	  
–  No	  Oberon,	  Evito,	  Rimon	  or	  Assail	  
–  No	  Orthene	  aWer	  6/22	  
–  No	  Lorsban	  aWer	  6/22	  
–  No	  Altacor	  aWer	  7/15	  
–  No	  Bravo	  aWer	  7/15	  or	  8/1	  
–  No	  Sevin	  (carbaryl)	  aWer	  8/1	  
•  Princep	  (simazine)	  gone	  
•  Maneb	  gone	  
•  Guthion	  (azinphos	  methyl)	  gone	  
	  Stable	  Persistent	  Compounds	  
•  Casoron	  (dichlobenil)	  
–  Breakdown	  product	  Dichlorobenzamide	  (BAM)	  
–  In	  water	  supplies	  soils	  for	  years	  
•  Sevin	  (carbaryl)	  
–  Mul2ple	  breakdown	  product	  detected	  for	  months	  
–  No	  Sevin	  aWer	  8/1	  
•  Belay	  (clothianidin)	  
–  Neonico2noid	  blamed	  for	  CCD	  in	  Europe	  
•  Quinstar	  (quinclorac)	  
–  MRL	  0.05	  ppm,	  US	  1.5ppm	  
•  Bravo	  (chlorothalonil)	  
–  No	  Bravo	  aWer	  7/15,	  use	  for	  first	  sprays	  
•  Altacor	  (chlorantraniliprole)	  
–  No	  Altacor	  aWer	  7/15,	  use	  for	  early	  fruitworm	  sprays	  
Chlorothalonil	  residues	  in	  2009-­‐10	  field	  plots	  –	  
two	  Bravo	  applica;ons	  (ppb)	  
Weatherstik Ultrex 
Recommenda;ons	  
•  Use	  chlorothalonil	  for	  earlier	  (1,2)	  
applica2ons	  
•  Earlier	  (1,2)	  applica2ons	  will	  result	  is	  
less	  residue	  on	  the	  fruit	  
•  Do	  NOT	  use	  for	  3rd	  or	  later	  
applica2ons	  
Organophosphate	  	  
and	  Carbamate	  Usage	  
New	  Compound	  Adop2on	  
USDA Agricultural Marketing Service 
Cranberry	  Industry	  Fresh	  Fruit	  
Pes;cide	  Analysis.	  
Percent	  of	  Samples	  with	  
Detects	  
MA	   WA	   WI	   Overall	  
Diazinon	   0%	   33%	   0%	   7%	  
Lorsban	   37%	   38%	   9%	   25%	  
Orthene	   0%	   17%	   6%	   6%	  
Bravo	   82%	   71%	   47%	   64%	  
Carbaryl	   61%	   0%	   11%	   26%	  




What’s	  on	  my	  food?	  	  hXp://whatsonmyfood.org/food.jsp?food=CA	  
N=77 
Conclusions	  
•  Use	  Bravo	  early,	  not	  
late	  	  
•  Delegate	  and	  Altacor	  
are	  op2ons	  for	  CFW	  
management	  
•  Diazinon,	  not	  Sevin	  
•  If	  you	  must	  use	  
Quinstar,	  make	  sure	  
your	  handler	  knows	  you	  
did	  
•  Know	  your	  handlers	  
restric2ons!	  
